Wasp stings are not uncommon in Nepal. The manifestations of stings are usually benign and localised at the site of stings. However, susceptible individuals may present with multi-systemic and potentially fatal complications. We report here a child who developed acute kidney injury, nine days after multiple wasp stings. The renal function recovered with supportive management including two sessions of haemodialysis. This case report highlights that management of wasp stings should be done in consultation with centre which has facilities for dialysis.
. Children of all age and sex are vulnerable to wasp sting 1, 6, 7 .
Anaphylaxis is a dreaded complication occurring within first few hours after the stings. It may be followed by liver injury, coagulation derangements, rhabdomyolysis or haemolysis which peak in one to three days. This may further be followed by kidney injury that peaks in four to nine days in susceptible patients 7 .
Kidney injury and death can occur with 20-200 wasp stings 4 . However a fatal case of child with multiorgan dysfunction syndrome after a single wasp sting has also been reported 8 . The morbidity therefore may depend not only upon number of stings but also on the strength of venom and susceptibility of children.
The incidence of acute kidney injury following wasp sting in children is not precisely known although seven out of 45 (15.5%) patients had developed acute kidney injury in a retrospective study in Thailand 6 . Causes of acute kidney injury were rhabdomyolysis and intravascular haemolysis in this study 6 .
The cause of acute kidney injury after wasp stings is unclear and may be "multifactorial" 7 . Anaphylaxis associated hypotension and hypovolaemia along with other associated factors can lead to acute tubular necrosis. A study reported cases of acute kidney injury due
to Hymenoptera bites and found evidence of haemolysis and/or rhabdomyolysis in all patients and concluded acute tubular necrosis due to pigment nephropathy secondary to haemoglobinuria or myoglobinuria, to be the cause of acute kidney injury 9 . The earlier case reports of acute kidney injury without evidence of haemolysis and rhabdomyolysis were thought to be due to direct cytotoxic effects of different constituents of venom on nephrons but renal biopsies were not done to ascertain the diagnosis 10 . Subsequently there were many case series of acute kidney injury without evidence of shock, haemolysis or rhabdomyolysis which were found to be due to acute interstitial nephritis on renal biopsy 11, 12 .
Similarly a combination of acute tubulointerstitial nephritis and acute tubular nephropathy has also been described causing acute kidney injury 13 . Recently delayed onset immune mediated interstitial nephritis following multiple wasp stings has also been described where there were minimal clinical manifestation at time of sting followed by gradual reduction in urine output after one week 14 .
Acute tubular necrosis following intravascular haemolysis was suspected due to anaemia, high LDH level, normal CPK level and no history of prior exposure to nephrotoxic drugs in our patient. However peripheral blood smear and reticulocyte count were normal which may be because these tests were done after nine days of the wasp stings. The exact cause of acute kidney injury could not be ascertained as renal biopsy was not performed. Interstitial nephritis, direct nephrons toxicity or combinations of these factors as cause of acute renal failure could not be ruled out.
Acute kidney injury secondary to Hymenoptera stings might present as oligouria, anuria, microscopic or macroscopic haematuria and hypotension 15 . Our patient also presented with decreased urine output and uraemia. 
Journal of Kathmandu Medical College 147
Duration of hospital stay of this child was 10 days and he underwent two sessions of haemodialysis similar to previous studies where hospital stay ranged from one to 39 days and 86% of patients underwent dialysis 15 .
This highlights that these patients should be managed in consultation with centre with facilities for peritoneal dialysis or haemodialysis.
Acute kidney injury is usually reversible with recovery varying from few days to weeks and most of the patients recover within a month's time 1, 4, 12, 14 . Renal biopsy is recommended when renal function is deteriorating or not improving to detect renal lesion as that determines specific drug treatment 13 . Acute interstitial nephritis can be treated with steroid [11] [12] [13] [14] . Steroid reduces interstitial fibrosis in acute interstitial nephritis helping early renal recovery and ultimately preventing irreversible kidney damage 13 . The long term renal morbidity of wasp stings are not known precisely so prompt recognition and treatment is very important to prevent renal damage.
CONCLUSION
Wasp stings can cause acute kidney injury by different mechanisms. Early recognition of complications and prompt management with referral to centre with dialysis when indicated can help in preventing death and early recovery of renal function and long term prognosis.
